Experimental details
Sputtering was conducted at an rf-power of 125 W and a working pressure of 2×10 -3 torr following pre-sputtering for 15 min. Pure argon or mixed argon/oxygen (5 sccm/5 sccm) gases were separately introduced to the vacuum chamber for sputtering. The Zn 2 TiO 4 thin film was ~30 nm-thick. The n-type GaN was grown on (0001) sapphire with a thickness of ~4 μm and a doping concentration of 1×10 18 cm -3 . The films were post-annealed by rapid thermal annealing (RTA). The structure and the orientation of the Zn 2 TiO 4 thin films were characterized by X-ray diffractometry (XRD) using θ-2θ, glazing angle (Siemens/D5000). An Al gate electrode was formed by thermal evaporation. HR-TEM (JEOL/JEM-2100) was used to obtain lattice image at the interface between GaN and Zn 2 TiO 4 . The electrical properties of the fabricated MOS capacitors were determined by measuring high-frequency capacitance-voltage (C-V) curves using an Agilent E4980A impedance analyzer. Figure 1 plots the atomic stacking sequence and epitaxial relationship between Zn 2 TiO 4 (111) and GaN (001). The plot is based on the fact that the oxygen in Zn 2 TiO 4 (111) and Ga (or N) in GaN (001) have the same symmetry and similar lattice constants. Therefore, the lattice constant of Zn 2 TiO 4 is estimated to be 6% smaller than that of GaN. (111) planes of those samples were strong, indicating that these films had a highly-preferred orientation. Both GIXRD and θ-2θ spectra of samples that were prepared in pure-argon included diffraction peaks, indicating that they are poly-crystalline. (111)-preferring Zn 2 TiO 4 /n-GaN-based MOS diode at 2MHz. The relative dielectric constant (ε ox =18.85) was calculated from the accumulation capacitance (~115 pF) using C ox = ε ox ε 0 A / t ox , where ε 0 is the permittivity of vacuum; ox t denotes the thickness of the oxide, and A = 9.75×10 -2 mm 2 is the area of the capacitors. Notably, the measured dielectric constant of the Zn 2 TiO 4 thin film is the highest ever reported in literature. Moreover, the epitaxy of the Zn 2 TiO 4 effectively modified the interface properties and improved the dielectric properties of the ceramic oxide. The amorphous and polycrystallinc Zn 2 TiO 4 films had lower permittivity and larger leakage current than the epitaxial Zn 2 TiO 4 film. Relative to the simulated (ideal) C-V curve, which assumes zero interface traps, the experimental C-V curve was somewhat stretched-out because of the interfacial traps. The interfacial trap density (8.5×10
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11 cm -2 /eV) was calculated from the simulated (ideal) and experimental C-V curves using the Terman method [13, 14] . A small flat-band voltage shift ~1.1 V was observed. The relative dielectric constant was smaller than that of the bulk material (~22), because the annealing temperature was intentionally kept below 800 o C to prevent coarsening or damaging of the GaN.
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